Abstract. Let N and M be von Neumann algebras with M semi-finite. It is proved that if the predual of N is isometric to a subspace of the predual of M , then also N is semi-finite. Here, "Banach isomorphic" means "linearly homeomorphic." The work in [HRS] shows that the answer is yes (in several senses of "type"). In the following, if X and Y are Banach spaces, X → Y means X is Banach isomorphic to a subspace of Y ; N , M denote von Neumann algebras.
Problem 1. Let N and M be von Neumann algebras with preduals N * and M * . Suppose N * is Banach isomorphic to a subspace of M * . Is the type of N at most the type of M ?
Here, "Banach isomorphic" means "linearly homeomorphic." The work in [HRS] shows that the answer is yes (in several senses of "type"). In the following, if X and Y are Banach spaces, X → Y means X is Banach isomorphic to a subspace of Y ; N , M denote von Neumann algebras.
Theorem. [HRS] Suppose N * Banach embeds in M * (i.e., N * → M * ).
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Remark. Condition 3 is equivalent to:
This leaves open the following question.
The following result yields an affirmative answer in the isometric setting.
At the time of the Mount Holyoke conference on quantum dynamics, we had obtained this result under the stronger hypothesis that N * is isometric to a contractively complemented subspace of M * . We were then unaware of the following result of E. Kirchberg, which yields the stronger result stated as Theorem 1. (We are indebted to U. Haagerup for telling us about Kirchberg's discovery.)
Lemma 2. [Ki, Lemma 3.6 ] Let N * be isometric to a subspace of M * . There exists a projection e ∈ M , a JW -subalgebra J of eM e with e ∈ J, a faithful normal contractive projection P from eM e onto J, and a Jordan * -isomorphism ϕ from N onto J. Moreover, there exists a projection r ∈ eM e with r in the commutant of J such that a ∈ N → ϕ(a)r is a * -homomorphism and a ∈ N → ϕ(a)(e − r) is a * -anti-homomorphism. Finally, there are normal faithful contractive projections P 1 from rM r onto rJ and P 2 from (e − r)M (e − r) onto (e − r)J.
Remarks. 1. We had obtained the conclusions of this lemma under the stronger hypothesis mentioned above. Our proof used results from [ES] , [HS] , [K] , [S1] , [S2] ; several of these ingredients are used in the argument in [Ki] .
2. Actually, Kirchberg's lemma contains more information than we have stated in Lemma 2. For example, it follows from Lemma 3.6 of [Ki] that if N * is isometric to a subspace X of M * , then X is contractively complemented in M * .
We next recall a classical result of J. Tomiyama.
Lemma 3. [T] Suppose that N 1 is a von Neumann subalgebra of a von Neumann algebra N 2 , and there is a normal faithful contractive projection from N 2 onto N 1 . Then if N 2 is semi-finite, so is N 1 .
Proof of Theorem 1. Following the notation used in Lemma 2, we obtain that rJ and (e − r)J are von Neumann subalgebras of rM r and (e − r)M (e − r) respectively. Thus by Lemma 3, and the existence of P 1 and P 2 from Lemma 2, rJ and (e − r)J are both semi-finite. Now if τ is a normal trace on rJ or (e − r)J, x → τ (rϕ(x)) and x → τ ((e − r)ϕ(x)) are normal traces on N . Thus N has a faithful family of normal traces, and so N is semi-finite.
Remarks. 1. It follows also from [T] and Lemma 2 that assuming N * isometrically embeds in M * , then if M is finite (resp. Type I), so is N . Of course this follows also from the theorem from [HRS] , where one only needs to assume that N * Banach-embeds in M * , for these conclusions.
2. For an analogue of the results of [T] in the JW -algebra context, see work of Chu, Neal and Russo [CNR] .
We conclude with a complement concerning the following question. We first show that injectivity is preserved by * anti-isomorphisms. 
Proof of Proposition 4. We use the notation of Lemma 2 and assume M is injective. Then eM e, rM r and (e − r)M (e − r) are all injective. By Lemma 2, rJ and (e − r)J are von Neumann algebras, and they are injective since they are the images of P 1 and P 2 from rM r and (e − r)M (e − r), respectively. Let ϕ 1 denote the * -homomorphism a → ϕ(a)r from N onto rJ and ϕ 2 the * -anti-homomorphism a → ϕ(a)(e − r) of N onto (e − r)J.
Let p denote the support of ϕ 1 . Then p is a central projection in J. Since ϕ is a Jordan isomorphism, 1 − p is contained in the support of ϕ 2 . Thus the maps ϕ 1 restricted to pN and ϕ 2 restricted to (1 − p)N are respectively a * -isomorphism and a * -anti-isomorphism of pN onto ϕ 1 (p)J = rJ and of (1 − p)N onto ϕ 2 (1 − p)J = ϕ 2 (1 − p)(e − r)J. Thus ϕ 1 (pN ) and ϕ 2 ((1 − p)N ) are injective von Neumann algebras, and using Lemma 5, their inverse images pN and (1 − p)N under ϕ 1 and ϕ 2 respectively are injective. Thus so is N .
